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changing with other collectors. A person before commencing this 
system should procure the "Naturalists' Directory" and the 
" Catalogue of Plants" from the Naturalists' Agency at Salem, to 
which it would be safest to apply for the best works to be studied. 
If one expects to collect year after year for exchange, it is very 
advantageous to keep a record of the time when the best speci- 
mens of each species are to be obtained, which will be found to 
be an invaluable aid in following seasons. System in scientific 
work is of the greatest importance, and with this and patient per- 
severance and economy of time, great results may be accomplished. 



USE OF THE RATTLES. OF THE RATTLESNAKE. 

BY J. G. HENDERSON. 



It seems that the singular structure from which the subject of 
these notes derives its name, was intended as a special stumbling 
block in the path of antidarwinists, or to intensify the " struggle 
for existence " which the Darwinian theory, like all other theories 
must undergo. 

In most notices I have seen of the rattles of the rattlesnake, 
they have been mentioned as though they were of no advantage to 
the possessor, and that natural selection would never produce them 
but on the contrary would weed them out, if that theory were 
correct. It seems to me that the whole trouble in the matter 
arises from the assumption that the sound of the rattles, as a 
war-cry, is a disadvantage to the reptile, by calling the attention 
of its enemies to it and thus inviting its own destruction, and 
that consequently the only way to reconcile the existence of the 
rattles with the theory of Darwin, is to show that there is some 
other use made of them and that in striking the balance between the 
profit and loss sides of the ledger, the line falls on the side of the 
former and for that reason natural selection produced and retains 
the rattles. If I understand him rightly, this is the view of the 
matter taken by" Prof. N. S. Shaler in his paper in the January 
Naturalist. He says that for some years he has ''■ been teaching 
that the tail appendage of the rattlesnake was not to be explained 
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upon the theory of natural selection, inasmuch as it could contri- 
bute in no way to the advantage of the animal ; that it seemed to 
him quite clear that it was rather calculated to hinder than to help 
the creature in the race of life by warning its prey of its pres- 
ence." But he intimates that he is now ready to say, that this 
appendage can be explained upon the theory of natural selection. 
He considers the idea that it might be used as a sexual call as 
untenable, but that the whirring sound of the rattles closely imi- 
tates the sound made by the Cicada and for this reason is used as 
a call-note, as a hunter uses his bone-turkey-caller, to induce the 
bird to come within the range of his weapon. Now the first ques- 
tion which naturally arises is this : Does the snake sound its 
rattles when seeking to capture its prey ? I- have always under- 
stood that it is only when it throws itself upon the defensive and 
prepares for battle that the rattles are sounded ; that it is an 
alarm note, a war-cry, and not a gentle, deceptive invitation to 
the victim. I have never seen a rattlesnake, and know of course 
nothing personally of its habits. But if this use is not made of 
the rattles as suggested by Prof. Shaler, and the sound only serves 
to call the attention of its enemies and thus invite destruction, 
then indeed is the theory of natuial selection nonplussed. But 
as I view the matter, instead of inviting his destruction by 
sounding the rattles, it is one of the most effective means of self 
protection and is as useful to it iii the race for life as is the growl 
of the tiger when threatened with danger. The snake does not 
sound its rattles until it considers itself discovered, and not 
then unless it apprehends danger. It throws itself in position 
to strike and says in unmistakable language, "Look out, I am 
ready for you !" If pushed upon, it makes its leap at its antag- 
onist, and again throws itself in position to renew the conflict, 
and again sounds the note of defiance ; a note calculated to alarm 
and, like the war-whoop of the Indian, strike terror to the heart 
of the assailant ; but it may be said that the Indian only utters 
his yells when rushing on his enemy, or when actually engaged in 
the conflict, and the sounding of the rattles upon the first approach 
of danger is a disadvantage. Now it seems to me, if this were 
true and if it be a piece of rashness upon the part of the snake 
thus early to exhibit his combatativeness, that natural selection 
would cure the matter by selecting and preserving the more timid, 
and that, eventually, rattlesnakes would only sound their tail-bells 
when it would best promote their interests. 
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We are not to judge of the advantage or disadvantage of the 
rattles by their effect upon the nerves of man alone, though no 
doubt many a man has turned his back and been deterred from 
making an attack by the sound of these rattles and the defiant 
attitude of their possessor. 

The ability of the snake to defend itself does not consist in its 
strength or size, or in its power of overcoming its adversary by 
a prolonged conflict, for most of its enemies are its superior in 
size and strength. Nor does its deadly poison act quickly 
enough to secure its own safety when it is attacked, but, in most 
cases, the victim, after the deadly stroke is given may still revenge 
itself by the destruction of the snake. But the certainty of the 
effect of the poison serves as a warning and is advantageous, not 
in defense after the attack is made, but in preventing an attack 
from being made. If, then, the color of the rattlesnake were 
different from all harmless snakes, so much so as to render it 
conspicuous, this would be beneficial to it, by the readiness with 
which all animals would recognize it, and thus protect the snake 
by this notice of the deadly character of its weapons. Jf then a 
conspicuous color would be of advantage, it seems to me that any 
other means which it may be able to use in making known its 
character to any animal that may come near it, would be advan- 
tageous, and would be increased and preserved by natural selec- 
tion, and that the whirring noise which it produces, in this .view 
of the matter, admirably serves its purpose. In effect it amounts 
to this, and by experience its enemies learn to understand its 
language, "I am a rattlesnake, armed with what will be death to 
you if yo.u come too near ; give me a wide berth !" 

Prof. Shaler remarks that it is a fact well known doubtless to 
those who have observed serpents, that many when in a state of 
excitement vibrate the end of their tail just as the rattlesnake 
does. This statement reminded- me of a South American species 
described by Darwin in his "Voyage of a Naturalist" (vol. i, p. 
123, Harper's ed.), where he says : — 

" Of reptiles there are many kinds : one snake (a Trigono- 
cephaly, or Cophias), from the size of the poison channel in 
its fangs, must be very deadly. Cuvier, in opposition to some 
other naturalists, makes this a sub-genus of the rattlesnake, and 
intermediate between it and the ; viper. In conformation of this 
opinion I observed, a fact, which appears to me very curious and 
instructive, as showing how every character, even though it may 
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be in some degree independent of structure, has a tendency to 
vary by slow degrees. The extremity of the tail of this snake is 
terminated by a, point, which is very slightly enlarged ; and as the 
animal glides along, it constantly vibrates the last inch ; and this 
part striking against the dry grass and brushwood, produces a 
rattling noise, which can be distinctly heard at the distance of 
six feet. As often as the animal was irritated or surprised, its 
tail was shaken ; and the vibrations were extremely rapid. Even 
as long as the body retained its irritability, a tendency to this 
habitual movement was evident. This Trigonocephalus has, there- 
fore, in some respects, the structure of a viper, with the habits of 
a rattlesnake ; the noise, however, being produced by a simpler 
device." 

It was these remarks of Darwin that first suggested the problem 
of the rattlesnake's tail to my mind, and, as I had thought consid- 
ably about the matter, of course I was deeply interested in the 
paper by Prof. Shaler ; but I must acknowledge that, while many of 
his suggestions are correct and highly valuable, I was disappointed 
to find that the only advantageous use, in his estimation, of this 
tail appendage of the rattlesnake, is an imitative call-note to 
allure birds within its reach, and that, otherwise, it is rather a 
disadvantage than an advantage to be preserved and perfected by 
natural selection. If it is useful for both purposes, then there is a 
double reason for the action of natural selection. If it is not 
used as an imitative call-note, but is useful in the manner I have 
pointed out, then I have shown that it is explained by natural 
selection. 



ORNITHOLOGICAL NOTES FROM THE WEST. 

BY J. A. ALLEN. 

I. NOTES ON THE BI11DS QF KANSAS. 

In the spring of 1871 an expedition to the Plains and the 
Rocky Mountains was sent out by the Museum, of Comparative 
Zoology, under the charge of the writer. During the nine months 
spent in the field by the party in question, the department of 
ornithology received a large share of attention. In the following 
pages it is proposed to give a hasty resume of such observations 



